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A FEED WAGGON 

The present invention relates to a feed waggon for 
feeding silage, fodder and/or concentrate to animals, such as 
cows . 

5 Such implements are known. The present invention 

aims to arrive at an advantageous feed waggon and an ad- 
vantageous method of feeding animals. According to the 
invention, an advantageous feed waggon is characterized in 
that it comprises automatically operating loading and un- 

10 loading means. 

Also according to the invention, the feed waggon is 
capable of being automatically moved between one or more feed 
loading stations and one or more feed unloading stations, 
such as the stands of the animals. Therefore, the invention 

15 also relates to a feed waggon for supplying fodder to 

animals, such as cows, the feed waggon being automatically 
movable between one or more feed loading stations and one or 
more feed unloading stations . 

In an advantageous embodiment, the feed waggon 

20 includes a sensor for tracking a cable, which is fitted in or 

on the soil and indicates the route to be followed. However, 
the invention also relates to a feed waggon that is capable 
of being moved along a rail system. In again an other em- 
bodiment, the feed waggon includes an automatic navigation 

25 system cooperating with passive beacons. According to the 

invention, such feed waggons operate as unmanned ones. 

For a better understanding of the present invention 
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and to show how the same may be carried into effect, 
reference will now be made, by way of example, to the accom- 
panying drawings, in which: 

Figure 1 is a plan view of a possible working 
5 environment for a feed waggon according to the invention, and 

Figure 2 is a side view of a feed waggon according 
to the invention. 

In the drawings, corresponding parts are indicated 
by the same reference numerals. Furthermore, the invention is 
10 by no means restricted to the embodiment represented and 

described here; it only serves to illustrate the inventive 
idea. 

Figure 1 shows a possible working environment, in 
which an automatically operating feed waggon 1 of the inven- 

15 tion is active and in which a pertinent method of feeding 

animals can be applied. The working environment according to 
the embodiment shown comprises a stable or cowshed 2, in the 
longitudinal direction of which there is provided a feed 
alley 3. The present cowshed includes stands for the animals, 

20 in which stands they stand transversely to the longitudinal 

direction of the cowshed 2, their heads being directed 
towards the feed alley 3. Adjacent to the feed alley 3, and 
from there to be provided with fodder, there is provided a 
feed station, such as a feed trough, for each of the separate 

25 animal stands. The cowshed 2 is accessible from the outside 

through a door 4 which, according to the present invention, 
is capable of being opened automatically by remote control. 
Furthermore, the working environment shown includes two slot 
silos 5, 6, in which silage is stored. By means of supports 

30 there is also provided, at a considerable distance from the 

ground, a standing silo 7 as a storage facility for con- 
centrate. Figure 1 also shows, in plan view, the feed waggon 
1 which is automatically movable between one or more feed 
loading stations 5-7 and one or more feed unloading 

35 stations 3. In this embodiment, these may be constituted by a 

slot silo 5 or 6 and/or the standing silo 7, and one or more 
animal stands in the feed alley 3 of the cowshed 2. During 
operation, the feed waggon 1 orientates itself on the beacons 
9-17 in the working environment. These beacons 9-17 are 
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each individually distinguishable and are partly constituted 
by existing , permanent environment elements 15 - 16, and 
partly by specifically arranged, physically coded beacon 
elements 9 - 14 . In the cowshed 2 there are provided at least 
5 two (non-shown) beacons. 

Figure 2 shows the automated feed waggon 1 of the 
invention, which waggon is capable of being used in a method 
of automatically feeding animals, also in accordance with the 
invention and as explained in what follows. The dimensions of 

10 the feed waggon are approximately: width 1 m, height 1 m and 

length 1.75 m. The feed waggon 1 comprises a chassis 
including drivable wheels 20. The present embodiment 
comprises three wheels, of which the two larger front wheels 
20 are driven. These wheels are mounted in such a way that 

15 their shafts are in alignment. In the present embodiment, the 

third wheel 19, whose diameter is half that of the front 
wheels, is controllable by means of a computer. The feed 
waggon 1 comprises an almost completely closed feed box 8. 
This box is provided with a mixing device, which is 

20 constituted by two mixing augers in the present embodiment. 

With the aid of an electronic weighing device, the feed box 
is supported on the chassis of the feed waggon 1. Near its 
rear end, the feed waggon comprises a power supply 22, which 
is constituted by batteries in the present embodiment. In the 

25 vicinity of the power supply 22 there is provided an onboard 

computer 23 for controlling the various functions of the feed 
waggon. The feed waggon 1 is also provided with means of 
communication for the exchange of information and instruc- 
tions with an other, e.g. stationary, central computer 30. In 

30 the present embodiment, the central computer is constituted 

by the business computer situated in the office part of the 
farmhouse. The communication between the onboard computer 2 3 
and the other computer 30 takes place by the so-called 
"spread spectrum radio wave technology". In an other design 

35 according to the invention, in which the central computer is 

located in the cowshed 2, the communication takes place by 
means of infrared signals. Other input means for the onboard 
computer 23 are constituted by a foldably connected keyboard 
24, which is suitable for use under all circumstances. This 
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keyboard is also provided with a so-called -joy-stick", by 
means of which the feed waggon 1 can be manually controlled, 
if required, and during the programming of the route to be 
followed. The feed waggon 1 also includes a foldable display 
5 screen 25. 

In the present embodiment, the batteries 22 of the 
feed waggon 1 can be charged during operation with the aid of 
electric charging means, here in the form of a sliding 
contact 26. This sliding contact is designed in the present 

10 embodiment as a three-stage telescope which, in the inactive 

position, disappears vertically and almost completely in the 
feed waggon 1. In the active position, a branched off end 27 
provides a sliding contact with a supply line disposed beyond 
human reach. In a preferred embodiment, this supply line is 

15 mounted above the feed alley 3 of the cowshed 2. The 

three-stage telescope 2 6 is shielded by means of insulation 
to as far as the contact end 27. 

The feed waggon 1 is provided with a detection 
system 21 to determine its position and to deduce its direc- 

20 tion and speed. In the embodiment shown, this system is 

constituted by a rotating scanner 21. Though, in a preferred 
embodiment, this scanner is designed as a laser sensor, it 
may also be designed as an ultrasonic one. With the aid of 
the scanner 21, the beacons 9-17 in the farmyard, being 

25 distinguishable from each other and being inputted in the 

onboard computer 23, are identified. Furthermore, ultrasonic 
sensors are provided along the circumference of the feed 
waggon 1. These sensors serve to measure, below the level of 
the scanner 21, the distance to unexpected, inanimate objects 

30 or obstacles, and to ensure security in this respect. Ad- 

ditionally, the feed waggon 1 is provided with passive 
infrared detectors 28 directed forwards and backwards for the 
detection of unexpected, animate objects. These detectors are 
focussed on an immediately neighbouring part of the path 

35 chosen by the feed waggon 1. In a preferred embodiment, the 

feed waggon 1 also includes a passive infrared detector 29 
covering the soil part under the feed waggon 1, preferably 
from near the rear wheel. In a non-shown embodiment, the feed 
waggon also comprises a railing surrounding it at a height of 
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approximately 30 cms, this railing being on all sides 
provided with a flexibly enveloped so-called make-contact; 
compression thereof results in the feed waggon 1 being put 
out of operation. This embodiment is also provided with means 
5 for moving such a security element in the longitudinal 

direction of the vehicle, e.g. when the vehicle has neces- 
sarily to be positioned close to a known object, inter alia 
the silage. At the sides, the security element extends 
relatively close along the feed waggon and, at its front and 

10 back, at a distance of approximately 40 cms. Furthermore, the 

feed waggon comprises an electronic levelling device for the 
detection of a non-horizontal position thereof. Upon detec- 
tion of the latter condition, the feed waggon is 
automatically put out of operation and a still to be 

15 described alarm signal is given. 

The feed waggon 1 is furthermore provided with an 
infrared transmitter capable of cooperating with a receiver 
of a system for automatically opening one or more doors 4 of 
the cowshed 2, or other suitable openings for allowing the 

20 feed waggon 1 to pass. In an alternative embodiment, the 

opening of the door is effected by means of the central 
computer 30. With the aid of one of the two systems for 
opening the stable door 4, the opening and closing is ef- 
fected during operation in such a manner that the time of 

25 opening will be as short as possible. The onboard computer 23 

or the central computer 30 will take into account the actual 
forward speed of the feed waggon and the time of opening 
required for the stable door 4 . 

Furthermore, the feed waggon 1 comprises 

30 automatically operating loading and unloading systems 

including loading and unloading means 31-33. The loading 
system shown in the embodiment includes loading means for 
loading concentrate from a silo 7 ending at some level above 
the soil. The loading system also comprises a loading member 

35 31, 35 for taking ensilaged bulkage from silage silos or from 

so-called slot silos 5, 6. For the purpose of loading con- 
centrate, the feed waggon comprises a funnel-shaped collec- 
ting element 32 and a (non-shown) control element for the 
opening of a slide of the standing silo 7. This control 
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element is designed to include so-called actuators, but may 
also be designed to include hydraulic cylinders. To that end, 
the feed waggon is equipped with an hydraulic circuit 
comprising an electrically driven pump. In the present 
5 embodiment, a lever 34 of the slide is operated by means of 

this system. The loading system for silage comprises an arm 
35, which is pivotable about a shaft disposed transversely to 
the direction of travel A and near the rear end of the feed 
waggon, for an exsilage member 31, by means of which bulkage 

10 is cut loose from the silo or the slot silos 5, 6. In the em- 

bodiment shown, the exsilage member 31 is constituted by a 
rotating cutting member that is electrically driven by the 
batteries . The direction of rotation of the cutting member is 
such that a tangent line at the top of the element is turned 

15 towards the feed waggon. In cooperation with a guide plate 37 

provided above the exsilage member 31, a flow of bulkage is 
effected in the direction of the feed waggon. This flow is 
guided downwardly to the mixing augers arranged in the lower 
part of the feed box 8 by an obliquely positioned rear wall 

20 3 6 thereof, forming a rebound plate. In an alternative (non- 

shown) embodiment, the feed waggon 1 comprises a shovel 
member to shovel up cut loose silage and to guide same e.g. 
to a grating-covered opening in the top of the feed box 8 . 

In addition to the said passive infrared detectors, 

25 the feed waggon 1 comprises near its front a passive infrared 

detector 38, which is directed to the pivotal range of the 
exsilage member 31 or of a possibly arranged shovel element. 
In an advantageous embodiment, such a detector 38 is disposed 
extending telescopically near the top of the feed waggon, so 

30 that the risk of contamination is minimal. In the embodiment 

shown, the detector 38 is situated near the buckle in the 
arms 35 and the detection range is directed to the downward 
bent part of these arms in such a way that the detection 
range covers, in all positions of the arm 35, the exsilage 

35 member 31 as well as the inlet opening near the bottom of the 

rear wall 36 of the feed box 8. 

In the embodiment shown, the unloading means of the 
feed waggon 1 are constituted by two augers 33 arranged 
transversely to the longitudinal direction of the feed 
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waggon. Each of these is turned towards and beyond a lateral 
side of the feed box 8. After the automatic opening of a 
slide in the bottom of the feed box 8, fodder is admitted 
into the augers. In the present embodiment, an auger 33, also 
5 driven by the batteries 22 of the feed waggon 1, is pivotable 

about a shaft disposed in longitudinal direction near the 
said opening in the bottom of the feed waggon 1 in such a way 
that feed troughs of different heights can be filled up. 

Hereafter the operation in practice of the feed 

10 waggon and the method according to the invention will be set 

out in further detail. 

The data relating to all the beacons 9-17 placed 
in the working environment, together with those of the 
objects 2, 5 - 7 or the driving path 18 and the dimensions 

15 thereof, have been inputted in the onboard computer 23 of the 

feed waggon 1. On the basis thereof and because of the fact 
that all the beacons 9-17 are different, the onboard 
computer 23 will deduce e.g. that the beacons 10 and 11 
indicate the beginning of the outermost walls of two slot 

20 silos 5 and 6, while the width of the slot silos 5 and 6, and 

consequently the position of their unmarked walls, are known 
to the onboard computer 23. Such dimensions and positions of 
the beacons 9-17 have to be inputted or programmed by the 
farmer only once, when the feed waggon is brought into use. 

25 This is effected by means of a ride accompanied by the 

farmer, during which the feed waggon is manually guided along 
the route 43 desired by the farmer, and the objects detected 
by the scanner 21 and being appropriate to serve as beacon, 
are chosen by the farmer, i.e. they are recorded in the 

30 computer 23. The established route 43 is adopted in the 

memory of the onboard computer 23 as the ideal route which, 
whenever the working environment changes, can be renewed in 
the described way. Following the established route 43, the 
feed waggon makes as many rides as required for the feed 

35 supply or as needed according to the central computer, on an 

in principle continuous basis. 

In the present embodiment, the starting point of 
the route 43 is situated in the cowshed 2 near the doors 4. 
From that point the feed waggon 1 will orientate itself each 
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time on the two nearest detected beacons, e.g. the beacon 14 
arranged in alignment with the longitudinal middle of the 
cowshed and a non-represented beacon thereinside. After 
having left the cowshed 2, the feed waggon turns to the right 
5 and then to the right again to drive into a slot silo 5, 6; 

upon driving into the slot silo 5, 6, the place will be taken 
into account where silage has been taken during a previous 
ride, so that the silo 5, 6 is exsilaged in a regular way. 
Then the feed waggon reverses and, after turning, moves in 

10 the forward direction to the concentrate silo 7. On the 

route, each time the two beacons that are detected as nearest 
will be used for the computerized determination of the 
position, the orientation and the driving speed of the feed 
waggon 1, in which connection the supports 15 - 17 of the 

15 concentrate silo 7 may be marked as beacons as well. 

When the exsilaging has started, the passive 
infrared detector 38 turned to the pivotal range of the arm 
35 is activated by the onboard computer 23, thus preventing 
human beings or animals present within the said range on or 

20 in front of the silage from being hit by the exsilage member 

31. A (non-shown) ultrasonic sensor is also focussed on this 
range. In case of detection of an unexpected inanimate 
object, an attention signal is given to the farmer by means 
of communication with the central computer. In the present 

25 embodiment, this signal consists of a paper print and/or a 

message on the display screen of the central computer 30. 
Subsequently a different exsilage position is taken in the 
same slot silo 5, 6. When the feed waggon has no longer 
access to an other exsilage place, an alarm signal is given 

30 to the farmer. In the present embodiment, this means that, in 

addition to the attention signal, the farmer is alerted by a 
portable alarm means, constituted by a radiophone in this 
embodiment. When the infrared sensor detects an unexpected 
animate object, the onboard computer 2 3 will transmit a 

35 warning signal by means of a sound producing element disposed 

on the feed waggon 1. In the present embodiment, this sound 
signal comprises a text: "Your position is too close to this 
vehicle. Please keep away". When this signal has no effect, 
the detected object may be an escaped animal or a human being 

8 
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having become unwell, and the onboard computer 23 will give 
an already described alarm signal. After having given an 
alarm signal, the feed waggon 1 always takes an inactive 
position. This position can only be changed by the farmer by 
5 means of the onboard computer 23. When the feed waggon 1 

meets with an unexpected object on its route 43, a cal- 
culation is made, on the basis of the defined position of the 
feed waggon and the width of the driving path 18 known to the 
computer, whether or not there is enough room left to 

10 manoeuvre around the object. When this is not the case, the 

described alarm procedure will be followed. 

For the purpose of loading bulkage, the arm 35 is 
raised into a position above the silage by means of the 
hydraulic cylinders 39, and the mixing waggon is subsequently 

15 driven closer thereto. Subsequently in a first blow, an 

exsilage blow is made over a half of the width of the feed 
waggon 1, whereupon the arm 35 is raised again and the ex- 
silage element 31 is shifted along its axis of rotation to 
the other half of the feed waggon for a second loading blow. 

20 When necessary, several blows are made after the feed waggon 

has moved over a distance of approximately half the cutting 
member 31 in the direction of the silo. During the blow, the 
guide element 37 is automatically repositioned in such a way 
that it guides, in the upper position, the flow of material 

25 downward to the bottom of the feed box 8, and, in the lower 

position, the flow of material upward to the obliquely 
arranged backwall 36 of the feed box 8. In the present 
embodiment, the edge of the guide plate 37 turned to the silo 
consists of stiff, resilient material. This edge moves during 

30 the blow along the newly created wall of the silo. Conse- 

quently, the quantity of bulkage that is flung away vertical- 
ly is almost nil. The construction in parts of the exsilage 
element 31 has the advantage of keeping the charge of the 
batteries 22 low. 

35 On approaching the concentrate silo 7, the feed 

waggon 1 manoeuvres in such a way that the funnel-shaped 
opening 32 is positioned under the outflow opening thereof. 
In the present embodiment, the lid or slide of the con- 
centrate silo 7 is operated by means of a lever 34 that is 
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pivotably arranged about a horizontal shaft; the operating 
means for opening the concentrate silo are constituted by two 
vertically extending operating elements, each disposed near a 
side of the feed waggon 1. These are provided near their free 
ends with a T-piece extending transversely to the lever of 
the concentrate silo. One end of the lever 34 of the con- 
centrate silo is pushed up by means of one operating element 
for the opening of the silo lid, and the other, opposite end 
of the lever 34 is pushed up by the other operating element 
for its closing. The time during which the silo lid is kept 
open by the feed waggon is defined by the onboard computer 23 
in cooperation with the weighing device provided for the feed 
box 8 . The quantity of concentrate being loaded is based on 
an indicated mixture ratio and is related to the already 
loaded quantity of bulkage. 

After having been loaded, the concentrate is mixed 
with the bulkage in the feed box 8. In the present em- 
bodiment, the mixing takes place during the ride to the 
cowshed 2. The starting point for the unloading of the mixed 
feed is established in a combination of the to be defined 
position of the feed waggon in the cowshed 2 and the latest 
unloading place recorded in the memory of the onboard com- 
puter during the previous ride; the route to be followed by 
the feed waggon 1 in the cowshed being a fixed one. However, 
the feed waggon 1 is also adjustable in a method, in which 
the waggon deposits the feed at animal stands situated at 
some distance from each other and in which the feed waggon 1 
can constantly be instructed by the central computer 23 
regarding the stands to be provided with feed. 

During its route in the cowshed 2, the feed waggon 
1 is connected with a supply line through the sliding contact 
26 or, in an other embodiment, with a feeding cable. In the 
latter case, the sliding contact 26 consists of a T-piece, of 
which the upper part is directed transversely to the cable, 
i.e. to the driving direction of the feed waggon 1. The 
presence of the feed waggon 1 in the cowshed 2 having been 
ascertained, the sliding contact 26 is automatically extended 
for the purpose. 

In an alternative embodiment of the feed waggon 
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according to the invention, it includes a sensor for tracking 
a cable, which is fitted in or on the soil and indicates the 
route to be followed by the feed waggon 1, the latter being 
provided with loading means cooperating with an exsilage 
5 device arranged in the slot silo and capable of being moved 

in the longitudinal and lateral direction thereof. The said 
exsilage device comprises transferring means having a 
variable reach for the transfer into the feed waggon of cut 
loose silage. The exsilage device is activated and disac- 

10 tivated by the feed waggon 1. In again an other embodiment 

according to the invention, the feed waggon is not capable of 
being displaced along a cable, but along a rail system. 

The invention is not restricted to the aforemen- 
tioned description, but also relates to all the details in 

15 the drawings. The invention furthermore relates to all sorts 

of alternatives in the construction, of course, being within 
the scope of the following claims. 
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CLAIMS 

1. A feed waggon for feeding silage, fodder and/or 
concentrate to animals, such as cows, characterized in that 
the feed waggon (1) comprises automatically operating loading 

5 and unloading means (31, 32, 33). 

2. A feed waggon as claimed in claim 1, characterized 
in that the feed waggon is capable of being automatically 
moved between one or more feed loading stations (5-7) and 
one or more feed unloading stations . 

10 3. A feed waggon for supplying fodder to animals, such 

as cows, characterized in that the feed waggon (1) is capable 
of being automatically moved between one or more feed loading 
stations (5-7) and one or more feed unloading stations. 

4. A feed waggon as claimed in claim 1, 2 or 3, 
15 characterized in that the feed waggon is capable of being 

moved along a rail system. 

5 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
includes a sensor for tracking a cable, which is fitted in or 

20 on the soil and indicates the route to be followed. 

6 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
includes an automatic navigation system cooperating with 
passive beacons (9 - 17), such as certain environmental iden- 

25 tification marks. 

7 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
is electrically driven and is provided with batteries (22). 

8 . A feed waggon as claimed in one or more of the 
30 preceding claims, characterized in that the feed waggon (1) 

includes electric means (26), e.g. a sliding contact. 

9 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the batteries, during 
a part of the route (43), are recharged in the cowshed (2). 

35 10. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that the feed waggon (1) 
comprises an onboard computer (23). 

11. A feed waggon as claimed in one or more of the 

12 
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preceding claims, characterized in that the feed waggon (1) 
includes a computer-controlled, automatic steering device. 

12. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon 

5 comprises a detection device (21) for the detection of 

beacons (9 - 17 ) . 

13. a feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon 
comprises means of communication including a stationary 

10 computer. 

14 # a feed waggon as claimed in one or more of the 

preceding claims, characterized in that the detection device 
is constituted by a scanner rotating about a vertical shaft. 

15 . A feed waggon as claimed in one or more of the 
15 preceding claims, characterized in that the scanner is a 

laser sensor. 

16. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the scanner is an 
ultrasonic sensor . 

20 17. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that the feed waggon (1) 
comprises security means for putting the feed waggon out of 
operation in case of an accident. 

18. A feed waggon as claimed in one or more of the 

25 preceding claims, characterized in that the security means 

comprise ultrasonic sensors. 

19 # a feed waggon as claimed in one or more of the 

preceding claims, characterized in that the security means 
comprise an electronic levelling device. 
30 20. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that the security means 
comprise a railing surrounding the feed waggon in plan view 
and including a make-contact. 

21. A feed waggon as claimed in one or more of the 

35 preceding claims, characterized in that the security means 

comprise a passive infrared sensor which is orientated in the 
direction of travel (A) and is adjustable at a maximal effec- 
tiveness between 1 and 4 m, and preferably approximately 2 m, 
in front of the waggon ( 1 ) . 
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22. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the passive infrared 
sensor is active at least to a height of approximately 20 cms 
above the soil. 

23. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the security means 
comprise at least one infrared sensor (29) covering the room 
under the feed waggon. 

24. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
comprises a loading device (31, 32) and a loading shovel 
connected to hydraulically movable arms (35). 

25. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the loading device 
(31, 32) comprises a cutting device (31) connected to 
hydraulically movable arms (35). 

26. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the loading device 
(31, 32) comprises a passive infrared sensor (38) focussed on 
the room surrounding the loading member (31). 

27. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
comprises an electronic weighing device connected with the 
onboard computer (23) for weighing the feed loaded. 

28. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
comprises operating means for opening and closing the outflow 
opening, in particular the dosage slide of a concentrate silo 
(7). 

29. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the operating means 
are controlled by the onboard computer (23). 

30. A feed waggon as claimed in one or more of the 
preceding claims , characterized in that the feed waggon ( 1 ) 
comprises a mixing device. 

31. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
comprises automatically controllable unloading means (33). 

32 . A feed waggon as claimed in one or more of the 
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preceding claims, characterized in that the feed waggon (1) 
is provided at two lateral sides with unloading means (33). 

33. a feed waggon as claimed in one or more of the 
preceding claims, characterized in that the unloading means 

5 (33) are constituted by an auger. 

34. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon 
comprises two driven front wheels (20) and a rear steering 
wheel (19). 

10 35. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that at least one wheel 
(19) is provided with a measuring device for measuring the 
covered route. 

36. A feed waggon as claimed in one or more of the 
15 preceding claims, characterized in that the feed waggon (1) 

operates as an unmanned one. 

37. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
comprises a feed box (8) arranged substantially near the 

20 front wheels (20) and a rear part including the batteries 

(22) and the onboard computer (23). 

38. A method of automatically feeding silage and/or 
concentrate to animals, such as cows, in which method the 
feed is transported from a feed loading station (5 - 7) to a 

25 feed unloading station, on an almost continuous basis, in 

small quantities and with the aid of a feed waggon (1) that 
is capable of being moved automatically. 

39. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the width of the 

30 cutting device is less than that of the feed waggon. 
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AMENDED CLAIMS 

[received by the International Bureau on 22 April 1996 (22.04.96); 
original claims 1-39 replaced by amended claims 1-33 (4 pages)] 

1. A feed waggon for feeding silage, fodder and/or 
concentrate to animals, such as cows, capable of being 
automatically moved between one or more feed loading stations 

5 (5-7) and one or more feed unloading stations, characteri- 

zed in that the feed waggon ( 1 ) includes an automatic naviga- 
tion system cooperating with passive beacons (9 - 17), such 
as certain environmental identification marks . 

2. A feed waggon as claimed in claim 1, characterized 
10 in that the feed waggon (1) is electrically driven and is 

provided with batteries (22). 

3 . A feed waggon as claimed in claim 1 or 2 , characte- 
rized in that the feed waggon (1) includes electric means 
(26), e.g. a sliding contact. 

15 4. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that the batteries, during 
a part of the route (43), are recharged in the cowshed (2). 

5. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 

20 comprises an onboard computer (23). 

6 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
includes a computer-controlled, automatic steering device. 

7 . A feed waggon as claimed in one or more of the 
25 preceding claims, characterized in that the feed waggon 

comprises a detection device (21) for the detection of 
beacons (9 - 17 ) . 

8. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon 

30 comprises means of communication including a stationary 

computer . 

9 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the detection device 
is constituted by a scanner rotating about a vertical shaft. 

35 10. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that the scanner is a 
laser sensor. 

11. A feed waggon as claimed in one or more of the 
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preceding claims, characterized in that the scanner is an 
ultrasonic sensor . 

12 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 

5 comprises security means for putting the feed waggon out of 

operation in case of an accident. 

13. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the security means 
comprise ultrasonic sensors. 

10 14. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that the security means 
comprise an electronic levelling device. 

15. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the security means 

15 comprise a railing surrounding the feed waggon in plan view 

and including a make-contact. 

16. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the security means 
comprise a passive infrared sensor which is orientated in the 

20 direction of travel (A) and is adjustable at a maximal effec- 

tiveness between 1 and 4 m, and preferably approximately 2 m, 
in front of the waggon (1). 

17. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the passive infrared 

25 sensor is active at least to a height of approximately 20 cms 

above the soil. 

18. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the security means 
comprise at least one infrared sensor (29) covering the room 

30 under the feed waggon. 

19. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
comprises a loading device (31, 32) and a loading shovel 
connected to hydraulically movable arms (35). 

35 20. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that the loading device 
(31, 32) comprises a cutting device (31) connected to 
hydraulically movable arms (35). 

21. A feed waggon as claimed in one or more of the 
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preceding claims, characterized in that the loading device 
(31, 32) comprises a passive infrared sensor (38) focussed on 
the room surrounding the loading member (31) ♦ 

22. A feed waggon as claimed in one or more of the 
5 preceding claims, characterized in that the feed waggon (1) 

comprises an electronic weighing device connected with the 
onboard computer (23) for weighing the feed loaded. 

23 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 

10 comprises operating means for opening and closing the outflow 

opening, in particular the dosage slide of a concentrate silo 
(7). 

24. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the operating means 

15 are controlled by the onboard computer (23). 

25 . A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
comprises a mixing device* 

26. A feed waggon as claimed in one or more of the 
20 preceding claims, characterized in that the feed waggon (1) 

comprises automatically controllable unloading means (33). 

27. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
is provided at two lateral sides with unloading means (33). 

25 28. A feed waggon as claimed in one or more of the 

preceding claims, characterized in that the feed waggon 
comprises two driven front wheels (20) and a rear steering 
wheel (19)* 

29. A feed waggon as claimed in one or more of the 
30 preceding claims, characterized in that at least one wheel 

(19) is provided with a measuring device for measuring the 
covered route. 

30. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 

35 operates as an unmanned one. 

31. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the feed waggon (1) 
comprises a feed box (8) arranged substantially near the 
front wheels (20) and a rear part including the batteries 
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(22) and the onboard computer (23). 

32. A method of automatically feeding silage and/or 
concentrate to animals, such as cows, in which method the 
feed is transported from a feed loading station (5 - 7) to a 

5 feed unloading station, on an almost continuous basis, in 

small quantities and with the aid of a feed waggon (1) that 
is capable of being moved automatically. 

33. A feed waggon as claimed in one or more of the 
preceding claims, characterized in that the width of the 

10 cutting device is less than that of the feed waggon. 
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